This paper combines PTB chemical tracer measurements with meteorological observations to examine the interhemispheric exchange of trace gases, and to present a threedimensional picture of large-scale transport. We present relevant details of the flow field in the central Pacific during PTB, the distribution of 03 and the chemical tracers CO2, CO, and CH4, and calculate the median concentration of each chemical species. Ozone was measured during PTB by nitric oxide chemiluminesence, CO, and CH 4 by infrared diode laser absorption, and CO2 by nondispersive infrared absorption. To augment these tracers, we also calculated median concentrations for ethyne (C2H2) , tetrachloroethylene (C2C14) , methyl iodide (CH31), which were measured using gas chromatogra-32,539
Introduction
The NASA Global Tropospheric Experiment (GTE) The ITCZ is the dominant circulation feature over the tropical Pacific, which defines a meteorological equator at the boundary of the northeast (NH) and southeast (SH) trade winds. A climatology of the ITCZ in the central Pacific [Waliser and Gautier, 1993] shows that the ITCZ has a single structure during most of the year, migrating between 3ø-10øN. However, the exact location of the convective region is influenced by the local sea surface temperature distribution [Barnett et al., 1991 Data from flights within the central Pacific study region of 175øE to 140øW and 25øN to 25øS were included if they crossed at least one branch of the ITCZ. Flights were not included when sampling was concentrated at a particular location or altitude. The 10 appropriate flights identified for this analysis are listed in Table 1 , and the spatial coverage of these flights within the study region is illustrated in Plate 4. The range of altitudes sampled was evenly distributed in both hemispheres. However, measurements in the NH have a smaller longitudinal range because NH tropical sampling was limited to flights south of Hawaii. Although the Gregory et al.
[1999] study of PTA only used data from the DC-8, we have included in situ data from the P-3B because P-3B samples expand and balance the latitude and altitude distribution of the measurements at pressures above 400 hPa. We identified the location of an ITCZ branch along each flight track by looking for the latitude of greatest convergence in the surface winds that was associated with convection. First, we found locations of convergence in the near-surface wind field, calculated from high-resolution ECMWF assimilated data. Because the assimilated data is highly uncertain in the tropics, we used the TAO buoy winds (Plate 2) to verify the latitude of maximum surface convergence. We also examined GOES 10 satellite images to locate active convective clouds that were associated with the ITCZ.
The average latitude of the ITCZ in the NH was 6.8øN, with less than 1 ø variance among the flights sampled. During several flights there was only weak convergence along the ITCZ in the NH, so we divided the data based on the latitude of greatest change in the meridional wind speed as measured on the TAO buoys. The average location of the southern ITCZ branch was 
Relative Humidity (%) gradient is reversed between missions. CH31 in the NH is about 0.1 pptv greater during PTA than during PTB, consistent with less convective lifting in the NH during PTB. Enhancement of CH31 at these altitudes in the SH during PTB is about 0.05 pptv, a difference that is only half as large as the NH enhancement during PTA, but probably equally significant because surface concentrations in the SH were also only half as large. During PTB the large amount of SH convection resulted in elevated upper tropospheric H20 and new particle production, as well as elevated CH31 and a vertically mixed 03 profile in the SH tropics. Relative humidity at all altitudes in the SH during PTB (Figure 5d) indicates that water vapor is greater in the SH than in the NH tropical Pacific. Particle nucleation during PTA was found to correspond with cloud-processed air at high altitudes, associated with elevated CH31 and relative humidity [Clarke et al., 1999] . Plate 7d shows the median profile and hemispheric differences in ultrafine particle concentrations between PTA and PTB. Ultrafine particle concentrations, which represent new particle formation, are much greater at all altitudes during PTB than during PTA, and are particularly large at high altitude. Although this is true in both hemispheres, it is particularly striking in the SH where there was more convective activity. This coincides with larger median relative humidities (Figure 5d) Although convection associated with the ITCZ typically is deep, Gregory et al. [1999] found that the ITCZ during PTA was a boundary between hemispheric air masses only at low altitudes. Although less clearly defined and spatially persistent, we find that this is also true during PTB. We note that persistent convective regions are most effective as barriers to horizontal transport where there are converging winds. At higher altitudes where the winds diverge, higher wind speeds associated with the prevailing winds cause more consistent, large- 
